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[57]  ABSTRACT

An nking unit for a printing machine including a duct
consisting of a plurality of adjacent duct segments
mounted individually on the duct roller of the machine
wherein each duct segment forms a carrier for at least
some of the ink metering elements. The mounting of the
duct segments on the duct roller is such that it substan-
tially eliminates the hydrodynamic pressure forces oc-
curring at the duct roller and the ink metering elements
during operation. As a result, the duct roller deflection
and the influence thereof on the metering gap are

greatly reduced so that readjustment of the ink metering
elements with respect to one another during operation
can be dispensed with.

13 Claims, 4 Drawing Figures
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1
INKING UNIT FOR A PRINTING MACHINE

FIELD OF THE INVENTION

The present invention relates generally to an inking
unit for a printing machine and more particularly con-
cerns a duct roller and a duct adapted to be set against
the duct roller and having a plurality of ink metering

elements the distance of which from the duct roller can
be adjusted independently of one another.

BACKGROUND OF THE INVENTION

In various past inking units, in order to achieve zone-
wise dispensing of the film of ink produced on the duct
roller, the individual ink dispensing or metering ele-
ments are so adjusted in respect of their distance from
the duct roller as to form a metering gap which allows
the required amount of ink to flow therethrough. De-
pending on the size of the gap, very high hydrodynamic
pressure forces may occur between the ink metering
elements and the duct roller. In zones with the smallest
ink flow these pressure forces are of a value many pow-
~ers of ten higher than zones with a considerably larger
ink flow. Each additional adjustment of the ink meter-
Ing elements therefore results in a different loading and
~deflection of the duct roller over the entire machine
width so that accurate adjustment of the individual ink
metering elements is time-consuming and difficult as
they are repeatedly adjusted with respect to one an-
other.

One known inking unit of this kind is disclosed in
German Offenlegungsschrift No. 27 33 845, wherein a
retaining block carries the ink metering elements in a
duct extending over the entire printing machine width
and has a stop or abutment which abuts the duct roller
when the block is pressed against the duct roller. The
stop abutment surfaces are of a curvature correspond-
ing to the duct roller. This known system is intended to
provide direct adjustment of the block and of the ink
metering elements with respect to the duct roller and
obviate any effects of the mounting of the duct roller
and of the duct in the machine frame. However, deflec-
tion of the duct roller cannot be detected and compen-
sated for with this system.

OBJECTS AND SUMMARY OF THE
INVENTION

The primary aim of the present invention is to pro-
vide an inking unit of the kind referred to hereinbefore
in which adjustment of the ink metering elements is no
longer adversely affected by hydrodynamic pressure
forces and the deflection of the duct roller.

To this end, according to the present invention, the
duct consists of a plurality of adjacent duct segments
mounted individually on the duct roller, each duct seg-
ment forming a carrier for some of the ink metering
elements. This division of the duct into individual duct
segments capable, as a result of their mounting, of fol-
lowing the duct roller deflection, reduces the effect of

the deflection on the metering gap to such an extent that 60

It 1s no longer necessary to repeatedly re-adjust the ink
metering elements with respect to one another.

In one advantageous aspect of the invention, the
mounting of the duct segments substantially eliminates
the hydrodynamic pressure forces occurring at the duct
roller and the ink metering unit during operation. The
advantage of this aspect of the invention is that the duct
roller deflection is greatly reduced because the effective
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bending length of the duct roller is reduced to the much
smaller distance of the duct segment mountings. Since
the magnitude of the characteristic deflection is deter-
mined by the fourth power of the bending length, this
step according to the invention so reduces the duct
roller deflection, even if the duct is divided into only
four duct segments, that the deflection can be essen-
tially disregarded for the ink metering element adjust-
ment. |

According to a further feature of the invention, a
carrier duct is provided for mounting the duct seg-
ments, the carrier duct being mounted directly on the
duct roller and the individual duct segments being se-
cured on the carrier duct for limited pivotal movement.
The resulting mounting allows the duct segments to be
easily assembled and disassembled for initial installation
and for subsequent maintenance or repair purposes.
Also, to allow accurate alignment of the duct segments
parallel to the duct roller, according to the invention,
the mounting of the duct segments may be constructed
so as to rock transversely of the pivoting axis.

Preferably, the duct roller carries bearing rings each
situated adjacent the lateral ends of the duct segments,
the carrier duct being flanged thereon, and the duct
segments abut the bearing rings by adjustable stops. The
result is a mounting which experiences little wear and
which allows accurate adjustment of the duct segments
relative to the duct roller. Advantageously, the bearing
rings are disposed in grooves in the duct roller and their
outside diameters in the region of the vibrator and of the
ink metering elements do not exceed the outside diame-
ter of the duct roller. In this way, a vibrator having a
continuous roller can be moved up against the duct
roller without obstruction. This construction of the
bearing rings also simplifies the sealing of the duct seg-
ments relative to the duct roller in the region of the ink
metering elements.

According to one embodiment of the invention, the
duct roller consists of a continuous shaft and a plurality
of tubular segments pushed on to the shaft and con-
nected thereto so as to rotate therewith, each tubular
segment cooperating with the ink metering elements of
a duct segment, and a bearing ring is mounted loosely
on the shaft on each of the two sides of the tubular
segments. Advantageously, the axial clearance between
the tubular segments and the bearing rings is adjustable
by means of a clamp nut screwed on one end of the
shaft, said nut cooperating with a shaft collar fixed on
the other end of the shaft.

According to another embodiment of the invention,
in order axially to secure the tubular segments on the
shaft, a tubular segment disposed in the middle of the
shaft may be connected to the shaft so as to be axially
immovable and compression springs are clamped be-
tween the two outer bearing rings and abutment ele-
ments adjacent the rings and secured to the ends of the
shaft. Consequently, the individual tubular segments
and the bearing rings are pressed against one another so
as to be free from axial play, since the tubular segment
situated in the middle is fixed on the shaft. The advan-
tage of this construction is that thermal expansion of the
tubular segments can be taken up elastically. Another
advantage of this construction is that the axial displace-
ment of the tubular segments and of the duct segments
connected to them via the bearing rings, due to thermal
expansion of the tubular segments, is only half the total
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thermal expansion of the duct roller formed by all the
tubular segments.

According to still another aspect of the invention, the
duct segment mounting is advantageously achieved
with compression springs clamped between the duct

segments and the carrier duct and bias the duct seg-
ments, with the adjustable stops at their lateral ends,
against the bearing rings of the duct rolier. Conse-

quently, the duct segments can follow movements or
deformations of the duct roller without compulsive
forces occurring or without the distance of the duct
segments from the duct rollers changing. The prestress-
ing of the spring system 1s advantageously selected so as
to be greater than the maximum hydrodynamic pressure
forces occurring at the ink metering elements.

In the preferred embodiment, the stops on the duct
segments are formed by adjusting screws situated ap-
proximately in the same plane as the ink metering ele-
ments. The adjusting screws at the adjacent ends of two
duct segments bear against the same bearing ring In
slightly circumferentially offset relationship to one an-
other. This gtves a very compact construction so that
the ink-free zones on the duct roller in the area of the
bearing rings remain small.

Also, according to the invention, the carrier duct is
fixed to the side frame of the printing machine by a
cross-member which extends parallel to the duct roller
~and by means of which the carrier duct is fixed 1n re-

. spect of its position relative to the duct roller. Prefera-

bly, the duct roller tubular segments, the duct segments,
and corresponding portions of the carrier duct are con-
structed as matching modules which can be strung to-
gether 1n any desired number to form different inking
unit widths. With this construction it is possible to adapt
the inking unit according to the invention to different
machine widths with a minimum of different compo-
nents.

These and other features and advantages of the inven-
tion will be more readily apparent upon reading the
following description of a preferred exemplified em-
bodiment of the invention and upon reference to the
accompanying drawings wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view of an inking unit of the inven-
tion having four duct segments;

F1G. 2 1s an enlarged cross-section through the inking
unit shown in FIG. 1, taken substantially along line
2—2:

FIG. 3 is an enlarged fragmentary detail of a cross-
section of the inking unit according to FIG. 1 taken
substantially along line 3—3; and,

FIG. 4 1s a schematic diagram of an inking unit
formed with five duct segment modules.

While the invention will be described and disclosed in
connection with certain preferred embodiments and
procedures, 1t 1s not intended to limit the invention to
those specific embodiments. Rather it is intended to
cover all such alternative embodiments and modifica-
tions as fall within the spirit and scope of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Turning now to the drawings, an inking unit for a
printing machine is shown in FIG. 1 including a duct
roller 1 having a continuous shaft 2 journalled at both
ends in main bearings 2’ mounted on the side frames 3 of
the printing machine. The duct roller 1 is preferably
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formed with intermediate bearing rings 4 and tubular
duct roll segments 5 pushed on to the shaft 2 in alternate
sequence so that they abut one another with the tubular
roll segments § connected to the shaft 2 by drive pins 6.
The intermediate bearing rings 4 and the tubular roll
segments § are held axially on the shaft 2 by an annular

collar 7 secured on one end of the shaft 2 and by a clamp
nut 8 screwed on the other end of the shaft 2. The axial

play required at the bearing rings 4 can be adjusted by
means of the nut 8. Desirably the outside diameters of
the intermediate bearing rings 4 and the duct roll seg-
ments S are substantially equal.

As shown in FIGS. 2 and 3, vertical webs 9 of a
carrier duct 10 are secured to the bearing rings 4, such
as by screws. The carrier duct 10 is also held by a cross-
member 11 which extends parallel to the duct roller 1
and 1s secured 1n the side frames 3 of the printing ma-
chine. Between each two webs 9 is a duct segment 12
mounted pivotally on the webs 9 by an intermediate
shaft 11’ near the cross-member 11. In the illustrated
embodiment of FIG. 1, the carrier duct 10 has five webs
9 and can therefore accommodate four pivotally
mounted duct segments 12.

Each duct segment 12 carries ink metering elements
in the form of slide members 13, and adjusting means 14
by means of which the distance between the individual
members 13 and the duct roller 1 can be adjusted inde-
pendently of one another. The adjusting means 14 may
be moved manually or by motor. To hold the members
13 at a predetermined distance from the duct roller 1,
the duct segments 12 are supported directly on the
bearing rings 4 by way of adjusting screws 15, 16. En-
gagement of the adjusting screws 15, 16 with the bear-
ing rings 4 is ensured by compression springs 17
clamped between the carrier duct 10 and the duct seg-
ments 12.

The adjusting screws 13, 16 are situated at the lateral
ends of the duct segments 12 and are situated in approxi-
mately the same plane as the members 13. As will be
seen from FIG. 3, the adjusting screws 15 and the ad-
justing screws 16 bear against the bearing ring 4 in
slightly circumferentially offset relationship so that the
adjacent ends of two duct segments 12 can be supported
on one bearing ring 4.

During operation of the printing machine, the duct
segments 12 are first brought into a zero position by
means of the adjusting screws 15, 16, in which position
the end edges of the members 13 bear in parallel rela-
tionship against the associated adjacent tubular roll
segment S of the duct roller 1. The adjusting screws 15,
16 may be moved manually or by motor. The individual
members 13 are then adjusted to the required distance
from the duct roller 1 to give the required ink profile.
The correct adjustment can be obtained without diffi-
culty in accordance with values determined previously
by calculation or empirically, since the deflection of the
duct roller in the sections between the bearing rings 4 is
so slight that it does not affect the adjustment. Even
deformation of the duct roller 1 due to variations in
operation temperature and changes in the position of
the duct roller 1 relative to its mounting in the side
frames have no effect on the ink gap adjustment, be-
cause the individual duct segments are permanently
pressed against the bearing rings by the compression
spring 17 and follows the movements of the duct roller
1.

The ink film produced on the duct roller 1 is conven-
tionally transferred by a vibrator 18 to a distributor
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roller 19. During distribution of the ink in the inking
unit the ink-free zones in the region of the bearing rings
4 are equalized.

The inking unit construction made up of individual

segments gives a modular construction which provides

adjustment to printing machines of different widths
with little structural outlay. The width of the individual
modules 1s made such that the required machine width
at any time can be obtained by adding one or more
modules. FIG. 4 illustrates an arrangement of this kind.
Here the inking unit consists of a left-hand end module
20, three identical intermediate modules 21, and a right-
hand end module 22. If a different width is required,
intermediate modules 21 are added or removed.

FIG. 4 also shows an axial mounting of the bearing
rings 4, 4’ and of the tubular segments 5 on the shaft 2,
in which springs or Bellville washers 24 disposed at the
two ends of the shaft 2 press the bearing rings 4, 4’ and
the tubular segments § axially against one another so
that there is no play. The Bellville washers 24 are
clamped between the outer bearing rings 4’ and screw
nuts 23 screwed to the ends of the shaft 2. The prestress-
ing of the washers 24 can be changed by adjustment of
the nuts 23. For accurate location of the position of the
bearing rings 4, 4’ and of the tubular roll segments 5, the
middle tubular segment 5 is connected to the shaft 2 so

- as to be axially immovable. The advantage of this con-

struction is that thermal expansion can be taken elasti-

~ cally by the compression springs 17 or washers 24 and

does not result in clamping of the tubular segments 5
with respect to the bearing rings 4,4'. Also, the middle
fixing gives a uniform distribution of the thermal expan-
sion to both sides, so that the maximum displacement,
particularly of the outer bearing rings 4', with respect to
the machine frame is only half the longitudinal expan-
sion produced by heating.

I claim as my invention:

1. An mking unit for a printing machine comprising,

-In combination, a duct roller and a duct unit adapted to
- be set against the duct roller, the duct unit having a

plurality of ink metering elements the distance of which
from the duct roller can be adjusted independently of
one another, characterized in that said duct unit in-
cludes a carrier duct mounted directly on the duct rol-
ler, a plurality of adjacent duct segments respectively
mounted individually for limited pivoting movement on
the carrier duct and each duct segment forming an

iIntermediate carrier for at least some of the ink metering
elements.

2. An inking unit according to claim 1 wherein the
mounting arrangement of the duct segments substan-
tially eliminates the hydrodynamic pressure forces oc-

curring at the duct roller and the ink metering elements
during high speed operation.
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3. An inking unit according to claim 1, wherein the
mounting of the duct segments includes an intermediate
pivot shaft constructed so the duct segments individu-
ally rock transversely on the intermediate shaft.

4. An inking unit according to claim 1, wherein the
duct roller carries bearing rings situated adjacent the

lateral ends of the duct segments with the carrier being
attached thereto, and the duct segments abut the bear-
Ing rings by adjustable stops.

5. An inking unit according to claim 4, including a
vibrator roller cooperating with the duct roller and
wherein the bearing rings are disposed in grooves in the
duct roller and their outside diameters in the region of
the vibrator roller and of the ink metering elements do
not exceed the outside diameter of the duct roller.

6. An inking unit according to claim 5, wherein the
duct roller consists of a continuous shaft and a plurality
of tubular segments pushed on to the shaft and con-
nected thereto so as to rotate therewith, each tubular
segment cooperating with the ink metering elements of
a duct segment and the bearing rings are mounted
loosely on the shaft.

7. An inking unit according to claim 6, wherein the
axial clearance between the tubular segments and the
bearing rings is adjustable by means of a clamp nut
screwed to one end of the shaft, said nut cooperating
with a shaft collar fixed on the other end of the shaft.

8. An inking unit according to claim 6, wherein a
tubular segment disposed on the middle of the shaft is
connected to the shaft so as to be axially immovable and
compression springs are clamped between the two outer
bearing rings and abutment elements adjacent the said
rings and secured to the ends of the shaft.

9. An inking unit according to claim 5 wherein com-
pression springs are clamped between the duct seg-

ments and the carrier duct and bias the duct segments
with the adjustable stops at their lateral ends against the

bearing rings of the duct roller.

10. An inking unit according to claim 9, wherein the
stops are formed by adjusting screws situated approxi-
mately in the same plane as the ink metering elements.

11. An nking unit according to claim 10, wherein the
adjusting screws at the adjacent ends of two duct seg-
ments bear against the same bearing ring in circumfer-
entially offset relationship.

12. An inking unit according to claim 1, wherein the
carrier duct is secured to the side frames of the printing

-machine by a cross-member extending parallel to the

duct roller.

13. An inking unit according to claim 6, wherein the
tubular segments of the duct roller, and the duct seg-
ments are constructed as matching modules which can
be strung together in any desired number to form differ-

ent inking unit widths.
% * * % %
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